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The Monterey pine ips (/ps radi- 
atae Hopk.) is a major insect pest 
of Monterey pine (Pinus radiata D. 


Don), and it attacks several other 


pine species within its range. Pe- 
riodically this engraver beetle be- 
comes sufficiently abundant to dam- 
age and kill scattered trees over 
many square miles of native Mon- 
terey pine forests, from the San 
Francisco Bay area and Monterey 
Peninsula southward to Cambria in 
San Luis Obispo County, Calif. 
Its infestations are often mixed 
with those of a related species, the 
California four-spined ips (/ps 


plastographus (Lec.)), also a major 


insect pest. Less frequently its in- 
festations are mixed with those of 
the California five-spined ips (/. 
confusus (Lec.)). All three insect 
species breed abundantly in fresh 
Monterey pine slash resulting from 
logging, wind breakage, or land 
clearmg; this debris is a common 
source of outbreak infestations in 
stands of Monterey pine. 

The Monterey pine ips also in- 
fests lodgepole pine (Pinus con- 
torta Dougl.), knobcone pine (P. 
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attenuata Lemm.), whitebark pine 
(P. albicaulis Engelm.), Jettrey 
pine (P. jeffreyt Grev. & Balf.), 
limber pine (P. flewilis James), and 
bishop pine (P. muricata D, Don). 
Its range includes British Columbia 
and Alberta, Canada; Washington, 
Idaho, Montana, Wyoming, Utah, 
Oregon, and California (fig. 1). 
California locations where the in- 
sect has been found in tree species 
other than Monterey pine include 
Sequoia National Park, Tulare 
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FIGURE 1.—Distribution of the Monterey 
pine ips. 
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County; Lake Tenaya, Mariposa 
County; Lake Tahoe, Echo Lake, 
Wrights Lake, and Pyramid 
Ranger Station, El Dorado County ; 
Lassen National Forest, Lassen 
County; Medicine Lake and Lake 
Kuler, Shasta County; and Inver- 
ness, Marin County. Elevations 
within the range of distribution 
vary from sea level to over 9,000 
feet. 

Attacks on Monterey pine by this 
beetle kill branches, tops, and some- 
times entire trees. Attacking 
beetles often hit scattered individ- 
ual trees or groups of trees in both 
natural and planted Monterey pine 
stands. Infestations in park or 
estate plantations often ruin trees 
highly prized for their esthetic 
value in scenic areas. 

The frequent occurrence of this 
insect in trees other than Mon- 
terey pine is revealed by collection 
records and 


authentic identifica- 


tions. This beetle may do similar 
damage to these hosts, but just 
how injurious it is to them is not 
known. Its habits are believed to 
be similar in all hosts, although 
its life cycle may differ. The 
great variation in climatic require- 
ments of the different host trees 
suggests that there may be sub- 
species or varieties of this beetle, 
but this has 
strated. 


not been demon- 


Evidence of Infestation 


Attacks in Monterey pine usu- 
ally go undetected until a limb, a 
top, or much of the tree crown 


has begun to fade. Where slash 
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has resulted from summer logging 
or clearing operations, reddened 
folhage of limbs or tops may show 
up in nearby infested trees in the 
fall. Most often, dying trees show 
up during the late fall, winter, 
and spring months (fig. 2). They 
indicate fall attacks by the Mon- 
terey pine ips, the California 
four-spined ips, or both. The 
reddened crowns of young sup- 
pressed trees also indicate attacks 
by these insects. Woodpeckers 
working along the main stem of a 
tree, or the holes they make in the 
bark, may provide clues to an in- 
festation before a tree has begun 
to fade. 


Description 


Eggs of the Monterey pine ips 
are about 84 mm. long, off-white, 
glossy, and characteristically ovoid 
(fig. 8, A). They are deposited 
in niches (pockets) and packed in 
tightly with a plug of borings. 
Usually four eggs, but as few as 
two are deposited in each pocket. 

The larva (fig. 3, B) is an off- 
white, deeply legless 
The head is light tan to 
reddish brown. 


wrinkled, 
grub. 
Body color varia- 
tions result from ingested phloem 
materials. 

The pupa (fig. 3, C) develops in 
a cell formed by the fully grown 
larva. This stage is quiescent, off- 
white, and glossy. The embryonic 
head, appendages, and body are in 
the general form of the adult. 
Gradual darkening of tissues oc- 
curs in development with ap- 
proach toward adulthood. 
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FIGuRE 2.—Damage to Monterey 
pine by ips beetles: A, Group- 
killing in young plantation of 
pole-sized trees; B, fading tree 
crown (center) and scattered 
fading limbs in tree crown 
(right) in stand of mature 
trees. 








FIGURE 3. 
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Life stages of Monterey pine ips: A, Egg pockets containing eggs (x5); 
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phew adilia (Om 5/7) eiceslionip 
tan just after transformation from 
the pupa, turning gradually 
darker to reddish brown, then jet 


black. The body is thinly clothed 
with fine short hairs. Three 


toothlike projections occur along 
the outer declinmg margins of 
each wing cover; the middle pro- 
jections stand out prominently. 
The average adult length is 5 mm. 


Life History 


Development from egg to adult 
is most rapid during summer and 
fall. Eggs hatch in 4 to 8 days. 
Larvae complete their develop- 
ment in 6 to 7 weeks. At the end 
of the fourth week, small hairs ap- 
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pear on the side of the head and 
on the last three abdominal seg- 
ments of each larva. Pupal cells 
are constructed at the end of the 
sixth week and during the sev- 


enth. Within these cells pupation 
takes place during the eighth 
week, Adults appear during the 
ninth week; very few mature be- 
fore the onset of winter. Over- 
wintering stages are primarily 


adults and larvae, although eggs, 
small and large larvae, and pupae 
have been observed. In other sea- 
sons all stages may be found; 
there is considerable brood over- 


lap. 
Available records indicate up to 
three generations are produced 


each year under optimum condi- 
tions. Varying temperatures with- 
in Monterey pine stands account 
for differences that may occur in 
the number of generations or the 
overlapping of generations. 

In lodgepole pine a single life 
record at Lake Tenaya, Calif., be- 
tween September 9, 1917, and Sep- 
tember 15, 1918, provided evidence 
of a single generation per year. 


Habits 


Fresh slash is attacked readily. 
Abundant broods are produced in 
the slash within the inner bark of 
stems varying from 38 to more 
than 20 inches in diameter, and 
having bark from 14 to 1 inch 
thick. 

Stands of maturing trees may 
be attacked when weakened by 
competition, drought, mistletoe in- 
fection, basal stem infestations of 
the red turpentine beetle (Dendroc- 
tonus valens Lec.), or fungus in- 
fection by Peridermium species. 
Outbreaks are most likely to occur 
when weakened trees are close to 
abundant broods in slash. 

Attacks of the Monterey pine 
ips are started by the male. It 
bores through the bark and exca- 
vates a rounded, central nuptial 
chamber, two to three times the 
diameter of the egg tunnels (fig. 
4, A). On completion of the 
chamber, the male is followed by 
two females and sometimes three. 
The male remains in the nuptial 
chamber to mate periodically with 
the females and help remove ex- 
cessive borings and frass material 


from egg tunnels, which are ex- 
tended by the females. 

Typically, two unobstructed tun- 
nels extend outward from the 
chamber in opposite directions, for 
a fraction of an inch to more than 
an inch away, then curve in vary- 
ing amounts, usually up to 90 de- 
grees, and finally either straighten 
out or wind for several inches. 
Often the curving continues into a 
circular or S-shaped pattern. 
Deep niches, spaced evenly along 
the outer side of tunnel curves and 
the same side of the straight tun- 
nel section, are where the eggs are 
laid. Each female lays about 90 
egos. However, it is recorded that 
more than 170 eggs have been de- 
posited by one female. 

From each niche, two to four 
tiny, frass-filled larval tunnels fan 
narrowly outward, enlarging with 
distance from the egg tunnel (fig. 
4, B). 
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Larval tunnels may ex- 
or more inches from the 
ege tunnel, each enlarging to a 
maximum width approaching that 
of the ege tunnel, and ending in 
an oval-shaped cell or pupation 


chamber. 


Natural Control 


Several species of insects and a 
predaceous mite have been found 
attacking both adult and imma- 
ture stages of the Monterey pine 
ips. The insect 
predators are beetles that attack 
both as adults larvae. 
These are the 
(Temnochila virescens chlorodia 


(Mann.)), the black-bellied clerid 


more common 


and as 


ereen trogositid 
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(’noclerus lecontez (Wole.)), the 


red-belhed clerid (2. sphegeus 
(Fabr.)), and a flattened red 
beetle (Cucujus clavipes (Fabr.) ). 
Attacks by braconid (Hymenop- 
tera) parasites identified as species 
in the genus Coeloides are believed 
to be important. A small grayish 
mite marked by a lght dorsal 
band (family Tyroglyphidae) is 
an important predator of the eggs 
and larvae. 

Fungi of various kinds occur in 
the egg galleries and larval tun- 
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Figure 4.—Tunneling pat- 
tern of adults and larvae 
of Monterey pine ips: A, 
Egg tunnel leading from 
nuptial chamber showing 
larval tunnels fanning out 
from common centers along 
outer side of egg tunnel 
CULVEG “(NALUIEAlesiZe Lae. 
new larval tunnels radiat- 
ing from egg pocket along 
outer side of egg tunnel 
curve. 


nels, and some are beleved to 
cause brood mortality. Deaths of 
larvae, pupae, and adults of the 
Monterey pine ips have been 
ascribed to the herbarium mold 
(Lurotium herbariorum (Wigg.) 
Link) and blue-green molds _be- 
longing to the genus Penicillium. 
Blue-stain fungi (Ceratostomella 
spp.) are introduced by attacking 
beetles. They cause deep staining 
of the sapwood and cambium 
region but are not believed to 
cause brood mortality. 


Applied Control 


Populations of this beetle can 
be kept at a low level by prevent- 
ing accumulations of fresh Mon- 
terey pine slash with stems larger 
than 3 inches in diameter. Slash 
resulting from winter storm break- 
age should be removed from the 
woods or sprayed with insecticide 
before the end of spring. From 
mid-February to mid-November, 
slash from thinning, clearing, or 
logging should not be left in the 
woods for longer than 4 weeks if 
it is not sprayed. Each felled tree 
should be utilized to as small a 
top diameter as is practicable. 

Preventing stagnated or highly 
competitive growth conditions in 
Monterey pine forests will help 
combat the beetle. Stands should 
be kept vigorous through silvicul- 
tural practices designed to permit 
optimum spacing for light and 
moisture. Insect-infested trees 
and those infected with fungi or 
mistletoe should be held to a min- 
imum. Tree roots should not be 
disturbed by fills or excavations. 

Because strong winds create 
much slash, an appraisal of dam- 
age soon after severe winter 
storms is advisable to determine 
the amount and distribution of po- 
tential breeding material. If the 
slash has not been attacked, spray- 
ing the bark surface with toxic 
residual sprays will prevent at- 
tacks. Lindane (BHC) spray 
residues have proved highly toxic 
to the California five-spined ips, 


and lindane should also be effec- 
tive against the Monterey pine ips 
and the California four-spined ips. 

Threatened outbreaks indicated 
by abundant broods in slash can 
be suppressed by direct control ac- 
tion. Broods are destroyed by sat- 
urating the bark surface with a 
solution of ethylene dibromide in 
heht fuel oil. The recommended 
formulation is one pint of 85 per- 
cent ethylene dibromide concen- 
trate to 5 gallons of diesel fuel. 
Lindane sprays can also be used. 
Burning the slash is a good way 
to destroy broods where there is 
no danger of fire damage to nearby 
trees or property. 

Outbreak populations in living 
stands can be suppressed by fell- 
ing the infested trees and destroy- 
ing broods. Infestations in logs 
transported to nearby mills will 
be destroyed in the milling proc- 
ess. Broods in the remaining 
logs and slash can be destroyed 
by spraying the host material or 
by running it through a chipper 
to convert it to fine particles. 

Caution: Ethylene dibromide 
and lindane are both highly toxic 
to persons using them. Wash off 
the chemicals immediately with 
soap and water if they are spilled 
on the skin. Avoid inhaling 
ethylene dibromide fumes. 
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